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m m m 

[0001] ^mmtt. m^^mmi^^:}sxxjpi^mi^^^mu :itih(Dmibmm.m^m^ 
[0002] mmmm^. oAm^. j;t;?«^pi,^{;i^3v >r . x^~m(DMi^mitt^b 

r 

r 

[0003] m^fes 0. 5TO_h(D^^v >^w<^:^^^B ^^i-^^^i^;&<bbT«. 

r 

KXoxi^m^ti^sm-comm^jb^^hnx\^^^o sm-comm^!^^xn. 
n^^m^xoxi^m^M^d-Fer-B^mwrn^'^. mi^M^mi^xoxr^m^ti 

r 

-Fe-B^mi^m^i^. m^\tWWf:iCWliUZ.m^^tlXiS^. ^m<DNd-Fe-B^M 

^m^itm^it!wn:sc^2icm^^tix\^ 

[0004] Sia-Comm^tt. iE^N-^j'iSSm^S j;t;?Co<DV ^'r^^t3^sffiflfi-efe5 

:rc*. m^mmm^^t\^^oXM^mi^x\^^^o 

[0005] Nd-Fe-B^m^tD^-a-f*. ^^^^Fe^^^5>tb-C(^ft:<D60«*%-70m 
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[0006] ^^x{c*fb. m^M^^mKx-^xmi^^Miid-Fe-B^M^m^^. ^^^m 

[0007] &,±(Dm^7!)^h. mi^M^m^m^^xm^vttNd-Fer-B^Mif^m^i^. 

^mi^X'oxmmvrcm:ifi^<DNd-Fe-B^m^m^Kit^xB tm^ ^t\^ fm. 

r 

[0008] Nd-Fe-B^^?^i^;&(D#'t4^efe#-rs^fe^bTf*. «i#fF:ft:S^3i;i|Em$nT 

V^^J;5^-. Zr. Nb. Mo. Hf. Ta. ^i:Xmt^hfi^mii^hmU^fUt.(>fS:<bhVm 

cJ 

r 

[0009] Nd-Fe-B^^J^a^(D^. ^±m7n^©^S;dSJttfee<j{C'tgV -f-^ji^P 

3.8 77.2 19 3 

mmm^tix}^^^{0!ii^n:scm)o :i<D^i\m^um^. mi$^M}^m{zx^xi¥ 

mi.fcr^/i^yr:^^^iz.M\^X1^^Bi[:mmm^mir^ticX<0. mmi±x:h^Fe B 

3 

>f=B*5j;t;?«s!i^tt-c*>sNd Fe Bm^m^-r^umf^^M^m^h^^^titcm^ 

2 14 

r 

Cj 
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[0010] -^it, 'ry^:y:^z^^yhm^<Dmn^^i^m^ (D'^myvm^^Mu m%m±^\^ 

±$•&sl^:^^s;^j^$tLTv^:5/5S(#fp:^:Sfc4. fH^nxms. #fp:S:ifc6. n^wxm). 

^xmm imK.hth^:k^^(D^m:h7bmhtix\^ >^iv ^tcub, mmm ^ 
[0011] *fc. T^;v'7r:^^^m\z.mfiitLsi^wM^^\mM\^. ^(DmPr'k^(Dmm 

2 U 

m+mimm<Dnmm^(Dtir^m^i>m'^^fix\ (^4#fF:ft:ife2) » cc^ifeiscf* 

±^5c*-efc^Nd<Dffij^lt^^9. 5at%j;«9t)ll. Oat%J;iii;!jP^iir^vl^/55Nd F 

2 

e Bffi*5j;^J?a-Fe^a<DM;^^m^>fbi-S-h-e0^bv^r,^^gc^L-rv^So ±IB 

14 

J«il!ll^:^M<^^;!lP}*x fflB^b#) (R Fe B J^Fe B) (^^^^ftJ^JU. Nd Fe BtB*3i 

2 23 3 3 2 14 

2 14 

[0013] *fc. #fP:S:m9*5j;TJ«10{*. 'r/^i^^\^yYm^\^^MiM^^1k<D7tm (Al. 

Si. V. Cr. Mn. Ga. Zr. Mb. Mo. Ag. Hf. Ta. W. Pt. Au. Pb)^|B^bTVNe 

o 

i^FfFliCmi : #liBS59-46008-^<i^# 
O^f^XnZ : #5|BH60-9852-^<2^# 
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#fFJCi)t7 : SI^^PS^#WO003/03403 
#l^:A:i^8 : #M2002-175908^4^# 
#fF:SCi«i9 : #W 2002-28530 1 
#fP:^i)tlO : #fFm3297676-^5g jNB«^ 

^^ff:ScWiil:R. Coehoom^^ J. de Phys, C8,1988, 669— 670M 
##fF:5:ilt2: W.C.Chan, et.al. ''THE EFFECTS OF REFRACTORY METALS ON 
THE MAGNETIC PROPERTIES OF a-Fe/R2Fel4B-TYPE 
NANOCOMPOSITES", IEEE, Trans. Magn. No. 5, INTERMAG. 99, Kyong 

[0014] ^^^(D-i-j=^:y^i:^^yhm^(Dm^m^i^^tii'£. TmM<D^W:(Df:iisb. ^^mm 
[0015] :^mmit. ±w,^m^m^xfj:^iMth(D'Ch^. ^(D^it^ a mt. ^^vxm 

[0016] :^mm(D^y=il^:^i^iyhm^ti. m^^im Q M (Fe T ) iRl^lUSX±<D^ 

X y z 1-m m bal 

±m7cm. Qi^B^xxj^c^^h^j:^m^^hm^^fifcim}^±(7)yvm. mj^. ai. si. 

Ti, V, Or, Mn, Cu. Zn, Ga, Zr, Nb, Mo, Ag, Hf, Ta. Pt. AuiSXXJ^PhTt)^ 
X, y, z, *5j;t)?m;6^ ^tl^fl, 6^x<10ig^^%, lO^y^ 17M^%, 0. 5^z^ 
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2 14 

m^m^^tvx^mir^o 
[0017] 0*uv>^ji?^^(c*3v>T. 6^x^8m^%x^^. mm^m\mi!)^^m'r^m 

[0018] 0*bv mm^mic^\f ^x. Ti(Dm.^ttmi'i±i^(Do. 25m^%&.±6m^%&. 

[0019] 0*UV ^mmmmi^i3\, HtflB^att^dS-^WrSt^lEJ^^tBtO-^WAJiFe 

3 

[0020] 0^UV ^MMMMKm ^T. ItllER Fe BM^b'^«^^SC0TO^&=S{*10nmJ^_h7 

2 14 

2 14 

[0021] :*:^e^O":^/=I>'Jf?i;^5'^^^^ffl^^^'^^{^ X m^^^i^R Q M (Fe T ) (R{il 

X y 2 1-m m bal 

Alx SU Ti^ Cr^ Mn. Cu^ Zn^ Ga. Zr^ Nb^ Mo^ Ag^ Hf. Ta^ Pt^ Au 

iifsxxj^ph^^^^:bmi)^hmi3i^tif:i{i^^j:<thim(D'^m^mxh<>xT^^ 

0. 5^z^6j^^^%, *3j;TJ?0^m^0. 5^^SIJ£URFe BM'fb-a-^l. a-Fe 

2 14 

[0022] ^*bv>|life?i^^(c:*3V>-C. 6^x^8J^^^%T*fc«9. milE#Ci^i4+B;iS-^#-f-§tf) 

[0023] :^mm(D'ry=^>^:^i^yhm^mM^^^(Dmi^:^^ti^ mM^^b^R q m (Fe 

X y z l-m 

T ) iRmmu±(D^±m7iim. Qit.B^xxfct>^hti:^m7b^hm^^tifzim^ 

m bal 

Jk^tc^^ M{*. A1. Si. Ti. V, Cr, Mn. Cu, Zn. Ga. Zr, Nb^ Mo^ Ag^ Hf. T 
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[0024] ;2|s:^0J(D^y=i^3jf>^5^h<^;&ffl^?«^'^^(DSi5t^ife}*. m^^^i^R Q M (Fe 

X y z 1-m 

m bal 

±<^7C^. Mfi. Al^ Si. Ti. V, Cr, Mn. Cu. Zn. Ga, Zr, Nb, Mo, Ag, Hf. T 
. 10^y^l7M^%, 0. 5^z^6iji^%, *5<kTJ«0^m^0. 5;Sr^^JSf S-^^<D^ 

[0025] 0*bv^||^i?^^^^;l*3v^T. t^^lB^?^xm^^l*5v^-c. -a-^o^ffims^eisisoo'c 
[0026] 0*Lv ^^^6?l^^^c:*3v iifiB^?^x@«. mmMji^^^K-^i^^m^nm 

2 14 

tt+i^^sa^6<,(-i^-^bfc^/=i>3Ki;?5'hm^^?f^^i-5Xai!?r-^tfo 
[0028] ;^^^0J^CJ;6•:^y=3V^-^5/^^^^<DWJ;^^fe{i.m^^/{»5RQM (Fe T) (R 

X y 2 1-m m bal 
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. Mfi. Al. Si. Tu V. Cr. Mn. Cu. Zn. Ga. Zr. Nb. Mo. Ag. Hf. Ta, W. Pt 

m^n. m^Jt^x. y. z. iSXXJ^mT^iK -etL^'tl/x 6^x< 10j^^=-%. lO^y^ 17 
[0029] ^if*LV^^ig?^^lC*5V>-C. 6^x^8MT-%-t?fel9. ttflS^catt+B^^-^^-rSflff 

[0030] iif *bv ^^Jfe?^«|(c43V ^-c. ftifIB WJf*. MIB^y'a v^Ki^yha^ffi^^^-a-^l;! 

[0031] ;2tw^ig<©^y3V7Ki^5^h?^^f*. m^^355R Q M (Fe T) (Rf^l^J^JiO^ 

X y z l-m m bal 

Ti. V. Cr. Mn. Cu. Zn. Ga. Zr. Nb. Mo. Ag. Hf. Ta. W. Pt. Au*3 j;t;«Pb;6^ 
x.y. z. :}BiU^m75S, ^fl^fh^ 6^x<10MT-%. lO^y^ 17igT-%. O. 5^z^ 

2 14 

2 

[0032] ^^LV ^||it?|^^(C*5V >T. 6 ^x^ 8J!g^^%T'fc5o 

[0033] :^^mi^X^m<D'ry=i^^i^^yhm^mMif^^^i'i. mM^ib^R Q M (Fe T ) 

X y 2 l-m m 

bal 

7C^. Mfi. Al. Si. Ti. V. Cr. Mn. Cu. Zn. Ga. Zr. Nb. Mo. Ag. Hf . Ta. W 
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2 14 

2 

[0034] ^*bv^l^^g?^^^c^ov^-c. 6^x^8M^=-%-efcSo 

[0035] mmm^'^mi^ti^m^'wm^m ^mtifz.m^<^\k^mx.fc-r 

[0036] mimm^mmmwm<D:}fm^m^m^^irmmm'^h^o 

[133] (a) ?^*Pn-/l.Oj^^SVs^3-20m/s<^$5K-e^>fb$-&Tf^i^U:/5:^ 

[|gl5]|112(DM4^'fl:ft^(c:2[Hl^5>^JfebT#bti.fcfta^^i-:^^^:7-efe;5o 

[ia6](a){*. ^mmicm\^^hti^?^^^h:^}^=-:>^^mm(Dmmmm^^-rmxhv. ( 

[ia7]#IS^jE;f3;65i. 3kPa. u—/]^mMMVsib^5inys^ 7m/'s, lOm/s, l3m 
[129] 1 . 3kPa<DAr#|S^ ^ {C*5V jtSVs 1 3mys-V^^mm^M^l^fct^ 
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[0037] lb. 2b. 8b, *3j;tJ?9b #IS^;!{f:^#i^ P 
la. 2a. 8a. 43j;t;«9a 
1 

3 mm^ 

5 m^yX/v 

6 h 

21 

22 -^^^^ 

[0038] Ndizrtm^tl^^±myi,mR(Dm.^itm^^^i^(D10at%X'Oh^<. B (ffll^) O 
mMitWlOsit%&.±(DR Fe B/Fe B^■:^y=l>'xKi^y^a^-t?«. J®J|S|^^(C 

2 14 3 

2 14 

l^UTmj^Xa4'l-R Fe BM^b'^J^^^^6^t^tlfm-^ft$-&fc:^?^^^tC-^* 

2 14 

2 14 

[0039] _biE3f&i^{^#i£i-5i®:/jNjfe^^ffl8>fk#if*. R Fe Bmi\i^mt^msKi^m i^X 

2 14 

Sii^So-CV>:5o -r^'^^^'^. R Fe BM'fb'a'i|^ffiO;k:t$fc{tTi*^i<. ^a^lJl^g 

2 14 
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[0040] mmm^n^ti^-ry::^^^i^^yhm^(DmMmi^it. mmmmi^^if?>M 

[0041] T^^m^it. w.n^^(Dm^^^mmmKm'^u ^^o. ^^mm(DMif^^w^ 
[0043] ^-r^ mfi^^;65R Q M (Fe T ) xmm^M^^(Dmm^i¥mir^o ^^x\ 

X y z 1-m m bal 

Mfi. Al. Si. Ti. V. Cr. Mn, Cu, Zn, Ga, Zr. Nb, Mo, Ag, Hf , Ta, 

•9, m^tfeit^x, y, z, *5j;t;?m;5S^ ^^-etL. 6^x< 10Jit^=-%. lO^y^ 17m^% 
. O. 5^z^6ig^%. *5j;tJ«0^m^0. S^MJSi-^So 

[0044] ^f&±m7cmRi:b-c. i^a^itncet^^^ir^t. umtsis^xj^n^m^^^h-r^ 

2 14 

cj 

Bj3j;rJ«/*fc}^C36^b/j:SQ<Z)mj^it^y(^$5ia^lOM^^%i^±17ig^%J^;T<^ 

iox:u±7oox:}^r<D^^m^^m^'\t^^t7i^x^fi:<fj:^7!)^hxh^o 

[0045] Ti^^t>lJ:^;!lP$tv;15t^Jl7C^M}*, (D^m^ija^o-C. Al, Si, V, Cr, M 
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n. Cu. Zn. Ga. Zr. Nb. Mo. Ag. Hf . Ta. W. Pt. Au*5J;OTbd^e>>fcSl|;6^b 

[0046] Ti^!£^s'r^t^^mM(Dm.^itmz7!)^0. 5m^%^T-^i:>^tTmM(D^mmib 

2 14 

[0047] Fe^mm$tt^Co*3j;U?/*fci{*NiOjm^^#:it^m;6SO. 5^M^^^. R Fe B 

2 14 

[0048] ^mm-^\±. ±Mm.^^^'r^^^(Dmm^. m^^m^i^mmrc-^^^'mmi^. ^ 

[0049] ±IB<0^?^X@T'W:. /Kc^M$"^Sii:*trlc43ltS'a-^^<^^ffi« 
^J;t}il250-l650*C@S-efeSo :L<DidfmMm^(0^'^mmii^^Mxi—;v<0 

mm\^m&vxt^h. m^^(omimt^hmf\^^i^x(Dm^'^^i:m^mx.m. 5-1. 
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'C;?i^^700'C{CigT-rSi:tOj«^*Pji^^2. 2X 10'K/s!JA_h4. SXlo'K/'sfiJl 

[0050] m^'L^^MMMM-^i-t. ±fa(^^^^x@^^:*3v^T. -a^^tD^BM^^naoo'Cjii^ 

[0051] _h|B#^#-t?^?^trfT5fe5:i^f-.tD. . m?^mTR Fe BM^fb'^ 

2 14 

2 23 3 23 6 3 

2 

^^ik^^:Lb\^i:oxmhfmz.fi:^fz^ 

[0055] mm^ws.mm-&<D^m^m^tf^\^^^mmmxh^o mm^mmmm 
^x\t. m^\^x<>x^^^fhtdmmmzm^{^i^':f/v)^umu w^(Dmm^ 
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[0056] igi2 (a) mm^mmwm'&(Di^^(D-'m^^ir^'7yx^^. mmm^^fi 
[0057] :^^m<DM^^^\zMvx±m<Dmm^mtMmmM^mt. msiox:. meso 

2 

2 

o 

[0058] 1113 (a) }^m^—A^(Dmmmys^z—20m/s(Dwmxm\:.^'^x^mu'zM 
^(oM.^^Mz.^\^xm^\jt^mm^m.mmt^Wt^^\yc\^:^. 1113(b) f*. 
t>(D#.j^^^(c:^^H'fbi^^a (700^5^) ^m-t^t\z.i:^xmhfifz.'ry=i>^^v' 

tl/lfeMS (Normalized Sample Weight) -^fe?), 1l|^|^|^*^3|B^(7>^aS (Sample 
Temperature) -Tf^bSo ig3(a)*5it;?(b) \Z.idn^^^m(0&m\t. 1^— Ol/ 
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[0059] msi)^ibi:>7b^^^^K, vi^/]^mmmvsf)mMmz.i&\,^m^, ^^^^t<Dfcib<Dm 

[0061] m4\t. J^jtSVs>&S7m/s. 13m/s. *3j;-a«15m/'s<D^-^{C#^>ttfc^?^'^^ 

[0062] ±m<D^Mmmt&Bi^M\^x2^Wj^^Mir^ti:ixoxnhf\.fc^m^m5{c 

2 14 

3 

3 

2 14 

V>5o ^mm^tX^Xi-is <omSi^(D a-Fe-^. m(Dmmm^tl^X:k^TSfd Fe B 

2 23 3 

=fB. Fe B *3«J;t;«/*fc«Fe B^BSr^^-CV^Tt>J;V^;6^ ^^Wbi^^UTf*. 

23 6 3 

[0064] ±^vfcmm^mmmwm^M. Mi^^^(Dm0.n(D^^v-.^^mm'r^:Lt 
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[0065] mwiif^Mm^^mx^fz.Tb^m^(Dmmmmn. ^^]}-j^i!>^6io—7oox:(^^ 
m^i^^oxm5ox:&.T)<D^m\HKh^'^^micom)^M^^^^^^'^^. 

3 

[0066] iM^mmi 

m^. iii6(a):}3j;tK(b)^#MbT. :^mmKm^^hn^M^f^mm(D-mt\.x^ 

[0067] ig^^tt-CV >5p</vMt:"'^>'i^^g«. *^*fc{*^flftfo{fJ?^#ffl^<Sr^^tb. ^ 
[0068] BI6 (a) iz^^ti^X^iz^ mM^H^. BfM(Di^^'^^^^(vi/^;5J;5(^ia'^$ti. 

^<Du^Mzim^x^^mmimm:i^m^)^^\^x\^^^o ^?^^2f*. ttj^yx^vs 

[0069] r<D^«^^:*5V^T«. mmMlil^XX^M^M2p^(Dnm^^XXJ^^(DBtftm^ 
Pla. 2a. i3i:Xf8atif)mWi(Dmm^J:nmi^mhfhX\^^o m^:^:^m^a2ait 

icmm^tix\/^^o 

[0070] mmmmm-^mx^^^^ ti—h6^^i.xmm2i^^m^^4\Him'K^^€^^ 
tfo mm2imfm^^4m^^^^x^m^(DMmmm\^xoxmmi^Mo 

[0071] lt^^^om^/X/v5«. ^^5l^l^#i^^2i:(D|^M{:iiB«$tb. tfm^» 
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vy^^%ft.mx.m. 5—2. ommtffcSo mm2i(D^\^if^i^^\^^m^,mm2i 
B:fjikmK^mir^fci^. mmmtM^^2ii(DmKB:fimi>m^^ti. mm2i 

[0072] z^iPn— /V7{*. Cu. Fe. ^fcfiCu^Fe^r^tf 'a'^;6^^)?i^^-r§^^;5W*bV \ 

[0073] uJiT. :^mm(Dmmmi3xxj^itmm^wi.mir^o 

[0074] (^li^Jl) 

:2|c|lii^!lTi*. lll6{;i^-r^<^^g{c:ioT. Nd Pr Fe B Ti (Dm^^^-T^ 

7 1 bal 12 4 

'^^^^^m^^/'^U, 50-130M m(^J?$t:W"r§y2j^V)|^(D^?^'a'^^f^jML:^ 

[0075] ^J^^-\'V^^I^<D#|S^(T/V=i'V:Ar)j£;^;43j;tJ??^^n— 
fejS5iSVs^ligSi-S^^lilJ;o-C^JI9bfc« l. 3kPa. 33kPa. 

Xf62lLPaiD^m^B:fj<DhtX. ?^*Pn— yKDj^jg^sSrS— 20m/s<Df5ffl-e^ 

[0076] I117«. Ar#IS^JEE;'j;DSi. 3kPa(D#-^(Cj8(t^n— /VMjiSVs;ei55m/s. 7m 

::r-^-efet).^<D^M«8Kf*3lC'^^(D^ffi?aSfi^jt{-'(STb-C700'CeJLTlc 
[0077] lasf*. 'a-^^®maPdS^{;ijS7ri-5^^X'<Z)^?^ilj^t:J;»JPL<^-riJ^7:7 
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[0078] ig 9 . 1 . 3kPa(Z)Ar#ffl^ M&Vs 1 SiaysX^^m^^if^Vtc 

[0079] laiof*. :^^m(Dmmm^^xfit^m(DMi^m^^^'r^'7^x:h^o 
[0080] 3{»^ig(Diijfe^?ij-efcD. ^^<Dmmm.mfi^9oox:^^h7oox:ic 

2. 62X10^/s 
1^^^>^/W2 : 2. 42 X IO'k/s 
i^>'y/^'3 : 2. 44 X 

[0081] s(D^^<Dmmm.&i!>n3oox:7b^h9oox: ici£Ti--5^#o?^ 

i^>'://H : 1 1 . 37 X 
i^i^://^2 : 6. 01 X lO^/s 
1^V:7'/^3 : 5. 86 X 

[0082] ^tutc^bT. i^>'^/v4{*it^^j-efet). 'a-^(o^®?a^;559oot:;6^^>7oot:{c: 

7f)^h900X:iZ.i&-rir^t^<D^mmmiri. 4. SX lO'K/sa^-CfcSo 

[0083] ^m(DM^Jim^mxifm^fif'M.^^^i^-^^^xmm^mmm.wm^ 

1. 3kPa-T?, /Wj^jgat;6S3— 20m/sO$Sffl-e^>fbbfc#-a'l-#btu5^?^'a' 
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^tdn-Vi^ti:<. Fe B^Fe B h^^^Mo ^J:^. /Wj^igS;&si5ni/s*5j;t;? 

3 23 6 

20m/'s(Dm^. mM^KWI^Um^^600X:^mK.fct^K, R Fe B+Bd5^^$tb 

2 14 

max 

[0085] mi27b^hi:>i)^^X^i^. n— /V^3ii^;dS<gV>i:, S:*ca^:i^-^/^=¥-5M(BH) ;&S 

mux 

i£<?feSo :i<©ri:d^e>. fD^(;i*Px.TFe B-^Fe B :d^^0.^Mt. m^m^i)^^ 

3 23 6 

[0086] (Ilig#!l2) 

2ti:|llife^J-e?*. Nd Fe Co B C Ti <DmM^mir:b'^^(Dmm^M^if^l^. 50— 

8.2 bal 6 11 1 5 

[0087] [^1] 



p— ;uii>iJt 








(BH)_ 


V. 




(Hoo-goo'c) 


(900-700°C) 




[m/s] 


[kPa] 


[10'K/s] 


[10^K/s] 


[kJ/m'^] 


10 


30 


6. 00 


2. 42 


120 


15 


30 


15. 8 


3. 12 


125 


17 


30 


19. 1 


3. 52 


120 



[0088] . ^isf*. >^mmmi^'C>\,^xmhtitcmmMi}&m(D2mm^&m^^'r^9'7x:h 

So 

[0089] :^mmm(DMJf^^^fp^zm^^i^ltL<on(D^=^v—^i'±. esoi^JLiroor^r*^ 
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[1] m^^^^R Q M (Fe T ) {Rl^im^±(D^±mycm. Ql^B^XXfC^^h^-J:^ 

X y z 1-m m bal 

m7!)^hm^^tlfcim^±<D7tm. M{*. A1, si, Tu Cr, Mn. Cu, Zn, Ga^ Zr 
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